This study investigated the relative age effects (RAE) in young soccer players and it relations to morphological, technical and physical variables, in a sample of 267 male players from U17 and U19 categories. Our results showed significant differences by age quartiles in relation to the competition level (U17), field positions (U17 and U19) and the 30m sprint test (U19). In summary, no significant associations were identified on morphological characteristics, physical fitness and technical skills in relation to the RAE.
Introduction
The Fédération Internationale de Football Association (FIFA) imposes January 1st as the starting date for every annual selection at international competitions (COBLEY et al., 2009; HELSEN, STARKES, & VAN WINCKEL, 2000a; MUJIKA et al., 2009; MUSCH & GRONDIN, 2001) . Though the primary purpose of this selection criterion is the promotion of an equal likelihood of participation and success between players, as a large chronological age variability between players in the same age group is observed based on Musch and Grondin (2001) study. This variability is referred as relative age and it consequences as the relative age effect (COBLEY et al., 2009; MUSCH & GRONDIN, 2001) .
Several studies examined the RAE in young soccer players (DELORME, BOICHÉ, & RASPAUD, 2010; DEPREZ et al., 2012; ROMANN & FUCHSLOCHER, 2013) , verifying an interindividual variability in their growth, biological maturation, physical fitness and technical skills (HELSEN et al., 2000b; MALINA et al., 2004b) , and concluded that their lability may contribute to the existence of a RAE. Therefore, within a given chronological age group, young soccer players advanced in maturation tend to be, on average, taller, heavier and more powerful than their later matured counterparts (COELHO E SILVA et al., 2010; FIGUEIREDO et al., 2009a; SEABRA, MAIA, & GARGANTA, 2001 ).
An over-representation of soccer players born in the first and second quartiles, and an under-representation of players born on the last quartiles is observed from Under-7 to Under-18 categories (DELORME, BOICHÉ, & RASPAUD, 2010; DEPREZ et al., 2012) . Despite a large decrease in RAE at regional and school representation can be seem, evidences pointing its presence in men's soccer are represented by the higher percentage of players that were born in the first quarter of the year at the selection for the professional levels, with peak values found for elite young athletes (PEDRETTI & SEABRA, 2015) . In relation to the player position, similar results can be observed, with defenders, midfielders and forwards being over-represented at the beginning of the selection year (ROMANN & FUCHSLOCHER, 2013) . However, the literature lacks a consensus on that matter, once the relationship between RAE and the player position was not found in some research (PEDRETTI & SEABRA, 2015) .
Some studies have also reported an eventual association between the RAE and anthropometric characteristics in young soccer players, with a significant difference in height across the birth quarters observed with higher values in the earlier-born soccer players (CARLING et al., 2009; GIL et al., 2013; HIROSE, 2009 ). According to Musch & Grondin (2001) , the RAE can be explained by two mechanisms: (1) older athletes tend to be taller, heavier, and stronger than younger athletes; and (2) older athletes are more likely to be identified as "talented" and be selected for all-star or representative teams. In fact, players who are born shortly after the cutoffs date are still up to an entire year of sports practice than late-born in their respective age group, allowing consequently to greater success in sports performance (HELSEN et al., 2000b; MALINA et al., 2004b) .
Regarding the association between the RAE and physical fitness components (PEDRETTI & SEABRA, 2015) , some inconsistency can be found in the literature. For instance, Carling et al. (2009) and Gil et al. (2013) reported that soccer players who are born in the first and second quartiles of the year have a significantly higher performance than players who were born in the last quartiles, whereas Deprez et al. (2013) did not observe significant advantages in physical fitness components between the players born on the first quarter of the year and all other quarters. Well-developed physical capacities are believed to be an important aspect to reach success in soccer (REILLY, BANGSBO, & FRANKS, 2000) . For example, higher physical fitness represent an important component of young players testing batteries once it might delay both acute and accumulated fatigue, allowing a decreased relative exercise intensity during games (MENDEZ-VILLANUEVA et al., 2013) .
In addition, studies on the influence of RAE on the technical performance of soccer players are scarce. According to Votteler & Höner (2014) , technical skills are less affected by RAE when compared to physical performance. Due the lack of studies on this topic in Under-17 and Under-19 Portuguese soccer players and to better understand this selection bias in Portugal, further studies should be carried out. Therefore, the aims of this study was (1) to examine the prevalence of the RAE in Under-17 and Under-19 Portuguese soccer players considering the competitive level (elite and non-elite) and field position (defenders, midfielders, forwards), and (2) to investigate possible differences on anthropometric characteristics, physical fitness components and technical skills in relation to the RAE, competitive levels and field position.
METHODS

Participants
To implement our assessment, two hundred and sixty-seven portuguese men between 16-19 years, soccer players from 13 teams (5 elite, 8 non-elite) in categories Under-17 (U17) and Under-19 (U19) were selected and divided by us into an elite group (n=130) competing in the first division of the national young league, and a nonelite group (n=137) competing in a regional division. We also classified the players by playing position: defenders (n=99), midfielders (n=102), and forwards (n=66). We conducted this study in accordance with accepted ethical standards and it was approved by the Scientific Committee of the Faculty of Sport of the University of Porto and the club officials. Players and their parents or legal guardians also consent the research.
Birth date distribution
To examine birth date distribution, the players were divided by us into four seasons of 3 months each considering the cut-off date fixed by FIFA from January 1st to December 31. Therefore, the first quartile takes from January, February, until March (Q1), the second quartile includes April, May, June (Q2), the third quartile covers July, August, September (Q3), and the fourth quartile considers the months of October, November, and December (Q4).
Protocol
We evaluated all players in December 2013 at the Faculty of Sport of the University of Porto. The protocol included an interview, anthropometry, and a series of physical fitness and soccer-skill tests. Each player was tested on 2 occasions within a 1-week period. Anthropometric dimensions and soccer-specific skills, speed and agility were measured during the initial visit. Jumping tests and intermittent endurance performances were assessed during the second visit. With the exception of anthropometry, all tests were administered outdoors on a soccer field with artificial grass. Prior to testing of physical capacities and soccer skills, the players performed a 12-min warm-up consisting of jogging and stretching exercises, as well as familiarization trials of each test. Players wore soccer clothing and shoes during all tests.
Height was measured with a fixed stadiometer (Holtain Ltd., UK) (±0.1 cm); body mass with a body fat monitor (Tanita®, BC-418 MA, USA) (±0.1 kg). Each measurement was taken twice and the mean was retained for analysis. Players wore light clothing and shoes were removed. Speed was evaluated with a 30-m sprint test. Elapsed times were measured using 3 pairs of photoelectric cells (Speed Trap II, Brower Timing Systems, USA), positioned at the starting line and at 5 and 30 m. Players were instructed to run as fast as possible from a standing position 30 cm behind the starting line. The better (fastest) of 2 trials was retained for analysis. Agility was evaluated by the T-test (SEMENICK, 1990) . The subject began with both feet 30 cm behind the starting point (A). The player sprinted forward 10 m to point B and touched a marker (cone) with the right hand, then sprinted 5 m to the left and touched another marker (C) with the left hand, then sprinted 10 m to the right and touched a third marker (D) with the right hand, and finally sprinted back to point B and touched the marker with the left hand, after which he turned 90 ° and returned to the starting point A running through the finish line. One pair of photoelectric cells was placed at the starting/finishing point (A) to record the elapsed time. Players were instructed to run as fast as possible. The better (fastest) of 2 trials was retained for analysis. Jumping height was evaluated with a squat jump (SJ) and a countermovement jump (CMJ) on a special mat (Digitime 1000, Digitest, Finland), following the protocol of Bosco, Luhtanen, & Komi (1983) . The SJ was performed with a squat starting position: knees flexed at 90 ° and hands on hips. From this position, the player made a maximal vertical jump and then landed with straight knees on the mat. For the CMJ, the player was standing erect; after flexing the knees to the squat position, he jumped vertically as high as possible maintaining hands on hips. Two trials were given for each jump and the better of the two trials was retained for analysis. The Yo-Yo intermittent endurance test -level 2 (Yo-Yo IE2) required repeated 2 × 20-m runs (shuttles) between the start and finish line at progressively increased speeds controlled by audio bleeps from a tape-recorder; there was a 5-s period of rest between runs (Bangsbo, 1996) . The aim of the test was to perform as many shuttles as possible. When the player failed twice to reach the finish line in time, the distance covered was recorded and used as the test result. Only one trial was given. Two soccer-specific technical skill tests were adapted from the Ghent Youth Soccer Project (VAEYENS et al., 2006) : ball control and dribbling. In the ball control test, the player had to keep the ball in the air without using the arms or hands. The score recorded was the number of hits of the ball before it fell to the floor. Two trials were administered, although the player could start the trial again if he failed to contact the ball twice in the initial attempt. In the dribbling test, the player was instructed to dribble the ball around nine cones (2-m apart) in a slalom fashion from the start to end lines and return. The purpose was to complete the drill in the fastest time possible without knocking down the cones. If a cone was knocked over, the player had to place it upright and continue the test. Performance was measured using one pair of photoelectric cells, positioned at the start/finish line. Players were instructed to slalom as fast as possible from a standing position 30 cm behind the starting line. The average of the two trials for each test was used in the analysis. The official ball of the Portuguese Championships (Adidas Europass; 5-size ball) was used in the skill tests, with a pressure of 0.8 bar. Technical errors of measurement for anthropometry were 0.24 cm for height, and 0.17 kg for weight. Interclass correlation coefficients were 0.97 for 5-and 30-m sprints; 0.95 for agility; 0.97 and 0.89 for SJ and CMJ, respectively; 0.70 and 0.89 for the peak torque of the knee extensor and flexor muscles, respectively; and 0.70 and 0.99 for ball control and dribbling tests, respectively. A replicate test was not given for the Yo-Yo IE2.
Statistical analysis
Results showed either as means (standard deviations) or proportions. Pearson's chi-square tests were used to identify differences in proportions between quartiles. We conducted a three-way analysis of variance (ANOVA) to examine the effects of quartiles (1 st , 2 nd 3 rd , 4 th ), competition level (elite, non-elite) and field position (defender, midfielder, forward) on the anthropometric characteristics, physical fitness components and technical skills. We conducted the analysis by using The Bonferroni test for multiple comparisons to check for specific differences by quartile, competition level and field position. We set a significance level at .05. Statistical analyses were performed using SPSS 21.0. Table 1 shows the birth date distribution for young soccer players in each category according to competition level and field position. Significant higher percentages of U17 soccer players born in the first two quarters compared with players born in the last quarters. Significant higher percentages of U17 soccer players in both competition levels, and midfielders and forwards born in the first two quarters compared with the last quarters. We were not able to observe any significant differences in defenders on the birth date distribution. For the U19 category, though we were able report higher percentages in players (elite and non-elite) born in the first two quarters compared with the last quarters, we could not identify any significant differences for competitive level. More than 55% of midfielders and forwards U19 soccer players born in the first two quartiles. No significant differences were identified by us in defenders of U19 soccer players. Table 2 and 3 show the results of the three-way ANOVA models for anthropometric characteristics, physical fitness components and technical skills for both categories according to quartiles, competition levels and field positions. Analyses for U17 category revealed only a significant main effect for competition levels. Elite soccer players tended to be taller and heavier and to perform better than their non-elite counterparts in all physical fitness components and technical skills. Except in the physical fitness composite and juggling and dribbling soccer skills tests, there was no significant differences being observed by us between field positions. In these variables midfielders and forwards presented significantly higher values than defenders. We did not find any significant main effects between quartiles for U17. For the U19 category we were only able to observe a significant main effect for quartiles in the 30m sprint test. Soccer players who were born in the first two quarters were significantly faster in 30m sprint compared with players born in the last quarters. Elite players tended to be taller and heavier and performed better than their non-elite counterparts in all physical fitness (except CMJ and 30m sprint) and technical skills tests. Midfielders performed significantly better in the juggling test than defenders and forwards. 
Results
Discussion
As the main question of this study, we found that a significant higher percentage of players in the elite and non-elite teams (Under-17), midfielders and forwards (Under-17 and Under-19) were born in the first age quartile in relation to the last quartile. This significant association between age quartiles was also found for the 30-m sprint in Under-19. In summary, even though a higher proportion of young soccer players born in the first quartile have been observed, we were not able to observe a significant RAE on morphological characteristics, physical fitness and technical skills. Analyses for Under-17 category revealed a significant main effect only for the competition levels. In relation to the field positions no significant differences were observed, with exception physical fitness composite and juggling and dribbling soccer skills tests.
Recent studies argue that there is a consensus about the presence of a RAE in men's soccer (PEDRETTI & SEABRA, 2015) , and Cobley et al. (2009) in their meta-analysis of RAE in sport, showed a small-moderate effect for individuals aged 15-18 years that decline for older individuals. Similar results were also observed in this study, with significant higher percentages of soccer players being found to be born in the first two age quartiles at the U17 but not for the U19. Some reasons might account for these findings. First, young athletes differ in timing and tempo of development, growth and maturation (MALINA, BOUCHARD, & BAR-OR, 2004a ) increasing the RAE. Second, each player will with time, reach the adult stage and achieve maturity (COBLEY et al., 2009) , levelling off the differences existing in the younger age groups (MALINA, BOUCHARD, & BAR-OR, 2004a) .
The finding of a RAE by competitive level in the U17 agrees with Mujika et al. (2009) , showing that the percentage of players born in the first quarter of the selection year is high for professionals, with peak values being found for the youth elite and evidences of a large decrease along the regional and school representation. Augste and Lames (2011) found significant relationships between the RAE and success indicators taken from final rankings (rank, points scored, and goals against) for the teams in each of the three leagues analyzed. Although relatively younger athletes are significantly under-represented in early stages of the selection process, and given that we could not identify any significant differences of a RAE by competitive level in the U19, many of them still manage to navigate through the sport development system and find their way into more senior levels of competition.
As previously referred, we found significant higher percentages of midfielders and forwards born in the first two quarters compared with the last quarters for both U17 and U19, but the relationship between RAE and the specific position is controversial. Jimenez & Pain (2008) reported no clear differences in the distribution of birth dates for specific position, but Romann & Fuchslocher ( 2013) found that defenders, midfielders and forwarders born in the first two quarters of the year were overrepresented at the beginning of the selection period. While these results provide evidence that player position are not affect by the strength of RAE, those observations were not evident for our U17 and U19 Portuguese soccer players sample, highlighting the need for additional research to better understand the factors underpinning these relationships. Carling et al. (2009) and Gil et al. (2013) found significant differences between the RAE, anthropometry and physical fitness, contrasting with our results where the only significant association found was for the 30-m sprint in the U19 sample and with findings from other research (DEPREZ et al., 2013 ) that observed no differences in morphological variables and anaerobic performance between age quartiles. Several studies (BAXTER-JONES & HELMS, 1994a; BAXTER-JONES et al. 1994b; BREWER et al. 1992; VERHULST, 1992) attributed the RAE solely to the physical advantages of the relatively older players. However, despite higher percentages of U17 born in the first two quarters were found in this study, our results were not biased in that way. Explanations based on physical maturity seemed to be particularly convincing given that age differences up to 1-or 2-years can indeed have a significant impact in the stature and weight of children in youth sport programs (BAXTER-JONES et al., 1994b; MALINA, 1994) .
In this study, position-specific differences in terms of size, functional and skill tests were identified between elite and non-elite, identifying additionally that the defenders showed to be taller and heavier, when investigating differences between players position. Our findings corroborate other studies conducted with adult and adolescent players (12-19 years), reporting respectively, differences in body size between elite and amateur players (LE GALL et al., 2010) and that defenders were taller and heavier while midfielders were leaner and shorter (CARLING, LE GALL, & MALINA, 2012; COELHO E SILVA et al., 2010; LAGO-PEÑAS et al., 2011) .
These characteristics are generally expected given the demands associated with the respective positions, as high physical contact and jumping to contest aerial balls and intercept long ball passes and crosses are expected among defenders. By their turn, midfielders and forwards are required to move more skillfully and efficiently over greater distances throughout the pitch, so a smaller size and especially a lower body mass may be an advantage (BUCHHEIT et al., 2010) .
Moreover, successful performance in skill-related activities like ball control are important determinants of success in soccer, once technical skills appeared to discriminate elite from non-elite defenders, beyond stature, body mass, vertical jump scores (HANSEN et al., 1999; REILLY, BANGSBO, & FRANKS, 2000; VAEYENS et al., 2006) . Research have been shown that performance on intermittent high-intensity tests is related to the distance covered during a match (BANGSBO, MOHR, & KRUSTRUP, 2006; KRUSTRUP et al., 2003; MOHR, KRUSTRUP, & BANGSBO, 2003) and comparisons between elite and nonelite players also suggest a need for greater ability to sustain high intensity tasks (BANGSBO, 1994; REILLY, BANGSBO, & FRANKS, 2000) , making moderate to high levels of speed, agility, and aerobic endurance very important features for elite soccer players.
In summary, no significant RAE was observed on morphological characteristics, physical fitness components (except for 30-m sprint in U19) and technical skills, despite the higher proportion of young soccer players born in the first and second quartiles (significant only for the U17). We still found that elite soccer players were taller and heavier and perform better than their non-elite counterparts in all physical fitness components and technical skills, and defenders were taller and heavier than midfielders and forwards, displaying yet lower physical fitness and technical skills.
Although this study presents novel findings some limitations should be considered. First, a relative small number of participants were sampled and consequently the generalizability of the results may be limited. Second, this study only examined the RAE during a point of time (December 2013), which is not necessarily a reflection of the general situation over a longer time period. These limitations are not unique to this type of study but should be considered when interpreting the results and for further research in this area. 
